Probing the Role of Two Critical Residues in Inulin Fructotransferase (DFA III-Producing) Thermostability from Arthrobacter sp. 161MFSha2.1.
Inulin fructotransferase (IFTase) is an important enzyme that produces di-d-fructofuranose 1,2':2,3' dianhydride (DAF III), which is beneficial for human health. Present investigations mainly focus on screening and characterizing IFTase, including catalytic efficiency and thermostability, which are two important factors for enzymatic industrial applications. However, few reports aimed to improve these two characteristics based on the structure of IFTase. In this work, a structural model of IFTase (DFA III-producing) from Arthrobacter sp. 161MFSha2.1 was constructed through homology modeling. Analysis of this model reveals that two residues, Ser-309 and Ser-333, may play key roles in the structural stability. Therefore, the functions of the two residues were probed by site-directed mutagenesis combined with the Nano-DSC method and assays for residual activity. In contrast to other mutations, single mutation of serine 309 (or serine 333) to threonine did not decrease the enzymatic stability, whereas double mutation (serine 309 and serine 333 to threonine) can enhance thermostability (by approximately 5 °C). The probable mechanisms for this enhancement were investigated.